Stereospecific reactivation by some Hagedorn-oximes of acetylcholinesterases from various species including man, inhibited by soman.
Reactivation by bispyridinium mono-oximes (Hagedorn-oximes) and some classical oximes (0.03 or 1mM) was studied in vitro of rat, bovine and human erythrocyte acetylcholinesterase and of electric eel acetylcholinesterase inhibited by soman. Relative reactivating potencies of the oximes are similar for the three inhibited erythrocyte enzymes. In general, Hagedorn-oximes are more potent than the classical oximes. Among the Hagedorn-oximes, HI-6 is the most potent reactivator for the three inhibited enzymes. Relative reactivating potencies for the inhibited erythrocyte acetylcholinesterases and electric eel acetylcholinesterase, however, clearly differ. Since the reactivation experiments were carried out with racemic soman, a mixture of the two inhibited enzymes may be formed, which may cause additional problems in the comparison of various results. In order to get more detailed information on differences between human erythrocyte and electric eel acetylcholinesterase, reactivation of these enzymes inhibited with the P(-)-isomers of C(+)- and C(-)-soman were studied separately. Reactivation appeared to be dependent on the chirality of the alpha-carbon atom in the pinacolyl group. HI-6 is by far the most potent reactivator for the human enzyme inhibited by the two P(-)-isomers. It is suggested that electric eel acetylcholinesterase is not a reliable model for in vitro testing of therapeutic potencies of oximes against soman intoxication in mammals. Rate constants of aging of the four acetylcholinesterases inhibited with racemic soman and of the human and eel enzyme inhibited by the P(-)-isomers of C(+)- and C(-)-soman were also determined. The aging of the inhibited rat enzymes proceeds remarkably slowly (t1/2 = 21 min). The rate of aging is not affected by the chirality on the alpha-carbon atom in the pinacolyl group. Consequences of the present results are discussed in view of extrapolation of reactivation data of a series of reactivators to their relative therapeutic effect, ultimately in man. It is speculated that the more rapid aging of the human inhibited enzyme may hamper oxime-therapy in man more seriously than in rat.